. Confocal images of WT hKv1.5 and chimeric constructs L45Kv2.1inKv1.5 and L45S6Kv2.1inKv1.5. Subcellular localization was determined with immunocytochemistry with HA antibody against HA tag in the S1S2 loop. In the left and right column, confocal images from nonpermeabilized cells expressing WT hKv1.5 and the functional channel chimera L45S6Kv2.1inKv1.5. In the middle column, images from cells that express the nonfunctional chimera L45Kv2.1inKv1.5 after permeabilization. The top panels show an overview image containing several cells. The panels below are a confocal image of a typical cell. For WT and the functional rescue chimera L45S6Kv2.1inKv1.5, there was a prominent FITC (green fluorescence) membrane staining with a proper endoplasmatic reticulum (ER) coloring (red fluorescence). The FITC membrane staining indicated that channels were expressed at the level of the cell membrane. Note that the images were obtained from nonpermeabilized cells. The cells expressing the nonfunctional channel chimera L45Kv2.1inKv1.5 displayed after cell permeabilization a clear intracellular FITC staining (middle column of images) that overlapped with the red fluorescence of the ER marker. This indicated that the chimeric subunits were synthesized but were retained in the ER and did not reach the cell membrane.
, and A429R (triangles) obtained by plotting the normalized current amplitudes as a function of the prepulse potential. I422S and T426A had a voltage dependence of activation similar to WT but with a midpoint that was shifted 210 mV to negative or positive potentials, respectively. A429R displayed a voltage dependence of activation with a shallow slope factor as Kv2.1 but with a midpoint like hKv1.5. (C) The activation and deactivation time constants. The substitution mutant I422S markedly slowed deactivation, whereas both T426A and A429R resulted in faster closure compared with WT hKv1.5. In contrast to channel deactivation, the substitution mutants altered activation time constants only modestly. Figure S3 . Structural implication of alanine and leucine substitutions at positions F519, F522, and Y523. "+" or "2" indicates a functional or nonfunctional channel, respectively. All panels show a detailed view of the S6 T region and S4-S5 linker of one subunit with the tandem proline (PXP) motif in orange, the residue positions in S6 T that tolerated substitutions in green, and the ones that did not in red, with the residues that form the S6 T interaction domain (F519, F522, and Y523) in space fill. The S4-S5 linker is represented in cyan with residue I422 that would reside in the S6 T "crevice" in space fill. The panels in A show the repercussions of mutating residue F522. All panels have a similar bottom view of the S6 T region and the S4-S5 linker. The left panel shows the WT situation with the side chain of F522 covering the I422 residue completely. The middle panel represents the situation for the nonfunctional F522A mutant in which I422 is clearly uncovered. The right panel shows that a leucine could compensate for the phenylalanine at this position as I422 is enclosed, resulting in a functional channel. In B, side views of the coupling that show the effect of substituting residue Y523. On the left, again a representation of WT in which I422 is completely enclosed. In the middle, the alanine mutation (Y523A), creating an intolerable cavity, is shown. The right panel shows the leucine substitution (Y523l). Similar to the position 522 (A, right), a leucine is apparently bulky enough to compensate for the aromatic residue Y523, as I422 is totally enclosed, yielding a functional channel. The representations in C illustrate the implication of substituting residue F519 by an alanine (F519A) and leucine (F519L), respectively. The upper illustrations show the coupling between S6 T and the S4-S5 linker viewed from the top and the lower ones show a view from the side (rotation is shown by arrows). The left panels show the WT situation in which residue I422 is covered by the aromatic side chain of F519. The middle panels represent the situation for the nonfunctional F519A mutant that creates a cavity that leaves I422 uncovered. The right panels show the situation for the F519L mutation. Note that in contrast to F522L (A, right) and Y523L (B, right) the side chain of the leucine is not large enough to cover I422 completely, indicating that a leucine could not substitute for the native phenylalanine at this position, resulting in a nonfunctional channel.
